mn£con  ADA130937 


Ttchilcal  Rtport  564 


PREFERRED  LISTENING  RATE  AS  A  FUNCTION 
OF  EXPOSURE  TO  TIME-COMPRESSED 
SPEECH  AND  TYPE  OF  TIME-COMPRESSION 


Hanry  J.  deHaan 


U.  S.  Army 


DTIC 


ELECTEfT 
AUG  2  1983 


D 


Research  Institute  for  the  Behavioral  and  Social  Sciences 

June  1982 


Approved  far  public  releaee;  diitnbution  unlimited. 


83  08  01  #07 


U.  S.  ARMY  RESEARCH  INSTITUTE 

FOR  THE  BEHAVIORAL  AND  SOCIAL  SCIENCES 


A  Field  Operating  Agency  under  the  Jurisdiction  of  the 
Deputy  Chief  of  Staff  for  Personnel 


EDGAR  M.  JOHNSON 
Technical  Director 


L.  NEALE  COSBY 
Colonel,  IN 
Commander 


NOTICES 

DISTRIBUTION:  Primary  distribution  of  this  report  has  boon  mads  by  ARi. 
Plaasa  address  eorraspondanca  concerning  distribution  of  reports  to:  U.S. 
Army  Research  Institute  for  the  Behavioral  and  Social  Sciences,  ATTN: 
PERI-TST,  5001  Elsenhower  Avenue,  Alexandria,  Virginia  22333. 

FINAL  DISPOSITION:  This  report  may  be  destroyed  when  It  Is  no  longer 
needed.  Please  do  not  return  It  to  the  U.S.  Army  Research  Institute  for 
the  Behavioral  and  Social  Sciences. 

NOTE:  The  findings  In  this  report  are  not  to  be  construed  as  an  official 
Department  of  the  Army  position,  unless  so  designated  by  other  authorized 
documents. 


L 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  D«i  BntoroO) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

».  REPORT  NUMBER  2.  GOVT  ACCESSION  NO. 

Technical  Report  566  C  1  -V)  i 

3.  RECIPIENT'S  CATALOG  NUMBER 

5  n 

A.  TITLE  raid  Subtitle) 

PREFERRED  LISTENING  RATE  AS  A  FUNCTION  OF 

EXPOSURE  TO  TIME-COMPRESSED  SPEECH  AND  TYPE  OF 

TIME-  COMPRESSION 

s.  type  of  report  &  period  covered 

s.  PERFORMING  org.  REPORT  NUMBER 

V.  AUTHORT4) 

Henry  J.  de  Haan 

S.  CONTRACT  OR  GRANT  NUMBERr*.) 

>■  PERFORMING  ORGANIZATION  NAME  ANO  ADORESS 

U.S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences  -  5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  A  WORK  UNIT  NUMBERS 

2T161101A91B 

11.  CONTROLLING  OFFICE  NAME  ANO  ADORESS 

Deputy  Chief  of  Staff  for  Personnel 

Washington,  D.C.  20310 

12.  REPORT  DATE 

June  1982 

IS.  NUMBER  OF  PAGES 

14 

U.  MONITORING  AGENCY  NAME  •  AOORESST»  dl  lie  tent  hem  Conttolllnt  Office) 

IS.  SECURITY  CLASS,  (ol  thle  report) 

Unclassified 

1S«.  DECLASSIFICATION/’ DOWNGRADING 
SCHEDULE  _ 

MS.  DISTRiSUTION  STATEMENT  (ol  thle  Report)  . . 1 

Approved  for  public  release,  distribution  unlimited 


17.  DISTRIBUTION  STATEMENT  (ot  the  obettoct  entered  In  Block  30,  It  different  from  Report} 


i*.  supplementary  notes 


KEY  WOROS  (Continue  on  toeoreo  tide  Ifneceeeory  aid  Identity  by  block  mmbor) 

Time-compressed  speech,  compressed  speech,  speeded  speech,  preferred  listening 
rate,  verbal  information  processing,  intelligibility,  comprehensibility 


A— TRACT  CComtkmm  emreeetoo  55  H  rmeocoory  am 0  Identity  *T  Uock  member)  “ 

-  >  Two  experiments  Investigated  preferred  listening  rates.  Preferred 
listening  rates  were  found  to  be  initially  low  —  approximately  at  the  normal 
rate  of  speech  —at  the  beginning  of  exposure  to  time-compressed  speech.  The 
rates  were  lower  for  speeded  speech  than  for  compressed  speech.  After  exposure 
to  time-compressed  speech  of  approximately  an  hour,  equally  divided  between  the 
two  types  of  time-compressed  speech,  the  races  rose.  The  gain  was  relatively 
greater  for  compressed  speech  than  for  speeded  speech,  and  post-exposure 


DO 


S 


I  JAM  7%  1473  KMTION  OR  »  NOV  ••  IS  OBSOLETE 


Unclassified 

SECURITY  CLASSIFICATION  or  THIS  RASE  fiSSi  "Sum  Entered) 


SSCU WTY  CLASSIFICATION  OF  THIS  FAOSfWiH*  ON<  SoMn« 


unclassified 


StCuAtTY  CL  ASSiFiC»T)On  of  TMI*  FJkOE'Wiwt  D«»  In l»rM) 


Teckelcal  R«p#rt  566 


PREFERRED  LISTENING  RATE  AS  A  FUNCTION 
OF  EXPOSURE  TO  TIME-COMPRESSED 
SPEECH  AND  TYPE  OF  TIME-COMPRESSION 


Henry  J.  deHaan 


Submitted  by: 
Robert  M.  Sasmor 
Director,  Basic  Research 


Approved  by: 
Edgar  M.  Johnson 
Technical  Director 


U.S.  ARMY  RESEARCH  INSTITUTE  FOR  THE  BEHAVIORAL  AND  SOCIAL  SCIENCES 
5001  Eisenhower  Avenue,  Alexandria,  Virginia  22333 

Office,  Deputy  Chief  of  Staff  for  Personnel 
Department  of  the  Army 


June  1982 


Army  Project  Number 
2T161 101A91B 


Basic  Research 


Approved  for  public  release;  distribution  unlimited. 


ARI  Research  Reports  and  Technical  Reports  are  intended  for  sponsors  of 
R&O  tasks  and  for  other  research  and  military  agencies.  Any  findings  reedy 
for  implementation  at  the  time  of  publication  are  presented  in  the  last  part 
of  the  Brief.  Upon  completion  of  a  major  phase  of  the  task,  formal  recom¬ 
mendations  for  official  action  normally  are  conveyed  to  appropriate  military 
agencies  by  briefing  or  Disposition  Form. 


FOREWORD 


Within  the  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences  (ARI),  research  on  perception  and  cognition  has  been  conducted 
by  the  Human  Factors  Technical  Area.  Previous  research  reports  have 
dealt  with  processing  of  auditory  information  at  rapid  rates.  Technical 
Paper  295  discussed  comprehension  of  time -compressed  speech  as  a  function 
of  training.  Technical  Papers  296  and  297  presented  a  method  for  measuring 
the  maximum  rate  of  speech  understood  by  individual  listeners  through 
repeated  judgments  of  comprehensibility.  This  report  deals  with  changes  in 
the  preferred  listening  rate  immediately  after  the  introduction  of  time- 
compressed  speech. 

This  work  was  done  under  Army  Project  2T161101A91B,  and  its  results 
are  applicable  to  a  wide  range  of  voice  communication  situations  in  the 
Army  and,  in  fact,  in  any  situation  in  which  the  choice  of  listening  rate 
is  under  control  of  the  listener. 


//' 


ED<SAR  M.  JOHNSON 
Technical  Director 


PREFERRED  LISTENING  RATE  AS  A  FUNCTION  OF 

EXPOSURE  TO  TIME -COMPRESSED  SPEECH  AND  TYPE  OF  TIME -COMPRESSION 


EXECUTIVE  SUMMARY 


Requirement : 

Speech  technology  has  made  It  possible  to  reproduce  speech  at  rates 
far  beyond  man's  capacity  to  understand  it.  The  purpose  of  this  work  is 
to  obtain  information  about  the  preferred  rate  of  listening,  which  may  be 
equally  as  important  as  information  about  the  maximum  rate  of  speech 
which  can  be  understood. 


Procedure: 

A  method  was  developed  for  presenting  two  types  of  time -compressed 
speech,  the  rate  of  which  could  be  controlled  by  the  listener.  Provision 
was  made  for  recording  the  rate  of  speech.  The  preferred  rate  was  deter¬ 
mined  immediately  after  presentation  for  each  of  two  types  of  time -com¬ 
pressed  speech.  After  an  exposure  of  approximately  one  hour,  preferred 
rates  were  again  determined. 


Findings: 

The  preferred  rates  at  initial  exposure  were  near  the  normal  speaking 
rate.  After  exposure  the  rates  rose  for  both  types  of  speech.  The  rise 
was  relatively  greater  for  compressed  speech  than  for  speeded  speech,  the 
compressed  speech  rate  being  in  the  range  usually  reported  in  the  liter¬ 
ature.  Results  may  have  implications  for  the  type  of  information  pro¬ 
cessing  taking  place. 


Utilization  of  Findings: 

The  fact  that  the  rate  changes  rapidly  soon  after  the  initial  expos¬ 
ure  suggests  that  Investigations  of  preferred  listening  rates  should 
specify  the  amount  of  prior  exposure. 
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PREFERRED  LISTENING  RATE  AS  A  FUNCTION  OF 

EXPOSURE  TO  TIME -COMPRESSED  SPEECH  AND  TYPE  OF  TIME -COMPRESSION 


INTRODUCTION 

Although  listeners  can  comprehend  speech  at  approximately  twice  the  normal 
rate,  they  do  not  usually  choose  to  do  so.  From  a  practical  point  of  view, 
the  preferred  listening  rate  may  be  more  important  than  the  rate  at  which 
listeners  can  understand  speech. 

The  process  of  speech  time -compression  enables  investigators  to  determine 
the  preferred  listening  rate  conveniently  and  without  regard  for  the  maximum 
rate  of  human  speech  production.  The  most  straightforward  method  of  time- 
compressing  speech  is  to  increase  the  rate  of  recorded  speech  over  the  rate  at 
which  it  was  originally  recorded  (usually  called  speeded  speech).  Although 
the  word  rate  is  increased  by  this  process,  the  pitch  of  the  speech  is  increased 
in  proportion  to  the  increase  in  speed. 

The  sampling  method  of  speech  time -compression  repeatedly  samples  the 
speech  signal  and  discards  a  portion  of  each  sample.  The  sampling  rate  is  very 
high,  but  the  discarded  portions  are  very  brief.  This  results  in  time -compressed 
speech  without  an  increase  in  pitch  (usually  called  compressed  speech).  Garvey 
(1955),  who  devised  the  sampling  method,  reported  that  word  intelligibility  of 
compressed  speech  was  higher  than  that  of  speeded  speech.  Using  a  perceptual 
threshold  method,  de  Haan  (1977)  reported  similar  findings  for  connected,  free- 
running  speech.  In  summary,  the  sampling  method  (compressed  speech)  yields 
time -compressed  speech  of  higher  intelligibility  than  the  speed -changing 
method  (speeded  speech). 

A  number  of  investigations  of  preferred  listening  rate  using  compressed 
speech  has  yielded  a  fairly  broad  range  of  values,  from  163  to  225  words  per 
minute  (wpm).  Hutton  (1955),  for  example,  in  a  psychophysical  study  of  per¬ 
ception  of  the  rate  of  speech  (using  relatively  brief  materials  ranging  from 
8.0  to  42.6  secs  in  duration),  found  that  the  most  preferred  rate  for  adult 
listeners  was  163  wpm.  Foulke  and  Sticht  (1966)  allowed  college  students  to 
manipulate  the  rate  of  speech  passages  of  moderate  difficulty  and  found  the 
mean  preferred  listening  rate  to  be  207  wpm.  Interestingly,  Foulke  (1965) 
found  the  preferred  rate  of  blind  listeners  to  be  much  higher  than  that  of 
sighted  persons,  approximately  275  wpm. 

Lass  and  Cain  (1972)  measured  both  reading  rates  and  preferred  listening 
rates.  They  reported  that  the  mean  preferred  listening  rate  was  183  wpm  and. 
that  there  was  a  correlation  of  .61  between  preferred  listening  rate  and 
reading  rate.  Lass  and  Prater  (1973)  compared  listening  rate  preferences 
for  reading  passages  and  impromptu  speech  passages.  Preferred  listening 
rates  were  comparable  for  the  two  types  of  listening  material,  the  most 
preferred  rate  being  175  wpm  and  the  least  preferred  100  wpm. 
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Cain  and  Lass  (1974),  using  a  paired  comparison  method  to  present  passages 
between  100  and  350  wpm,  found  that  the  most  preferred  listening  rate  was 
175  wpm.  Lass,  Foullce,  Nester,  and  Comerci  (1974)  investigated  the  effects  of 
listening  to  increasingly  more  rapid  compressed  speech,  over  a  period  of  six 
weeks,  on  both  preferred  listening  rate  and  comprehension.  They  reported  that 
although  such  training  did  not  improve  comprehension  skills,  it  did  increase 
preferred  listening  rate.  The  most  preferred  rate  (paired  comparison  method) 
after  training  was  225  wpm. 

Lass  and  Leeper  (1977)  compared  preferred  listening  rates  with  two  types 
of  speech  compressors,  one  of  which  used  the  sampling  technique  (the  Vari- 
speech  1),  while  the  other  used  a  technique  which  shortened  pauses  and  vowels 
(the  VOCOM).  The  most  preferred  rate  was  reported  to  be  225  wpm  with  the  Vari- 
speech  and  200  wpm  with  the  VOCOM. 

Gade  and  Gertman  (1979)  reported  that,  although  individuals  can  be  Induced 
by  Instructions  and  prior  listening  experience  to  listen  to  speech  at  rates 
well  above  their  preferred  rates,  preferred  rates  were  not  modified  by  brief 
listening  experiences.  The  mean  preferred  rate  was  142%  of  normal  rate  in  this 
work  (approximately  179  wpm). 

The  purpose  of  the  present  work  was  the  empirical  investigation  of  the 
effects  of  exposure  to  time -compressed  speech  and  type  of  time -compression 
on  preferred  listening  rate. 

EXPERIMENT  I 

The  purpose  of  this  experiment  was  simply  to  determine  the  effect  of  two 
types  of  speech  time -compression  on  the  preferred  listening  rates  of  naive 
listeners  at  initial  exposure.  In  order  to  accomplish  this,  listeners  were 
presented  with  two  types  of  time -compressed,  connected,  free -running  speech, 
reportedly  different  in  intelligibility:  speeded  speech  and  compressed  speech. 
Their  preferred  listening  rates  were  determined  immediately  after  introduction 
to  each  type  of  speech. 


Method 

Participants .  Twenty -eight  enlisted  personnel,  21  males  and  7  females, 
participated  in  this  research.  They  had  general  ability  scores  of  at  least 
110  on  the  General  Technical  Scale  of  the  Army  Classification  Battery  at 
the  time  of  enlistment.  (The  mean  of  this  scale  is  100  and  the  standard 
deviation  is  20.)  None  of  them  had  known  hearing  defects  or  experience 
with  compressed  speech. 

Stimulus  Materials.  The  stimulus  materials  were  tape  recordings  of 
passages  from  a  book  of  historical  portraits,  The  Proud  Tower  (Tuchman, 
1966),  recorded  at  the  Library  of  Congress,  Division  for  the  Blind  and 
Physically  Handicapped.  The  passages  were  read  by  a  female  voice  at  an 
average  word  rate  of  126  wpm  and  are  described  more  fully  elsewhere  (de 
Bean,  1977). 


Apparatus.  A  Crown  (800  series)  variable -speed  tape  recorder  was  used 
to  reproduce  speech  and,  together  with  a  speed -control  device  (Crown 
VSD-5),  produced  time -compressed  speech  by  the  speed -changing  method.  An 
AmBiChron  speech  compressor  (Koch,  1974)  was  used  in  conjunction  with  the 
above  equipment  to  produce  time -compressed  speech  by  the  sampling  method. 
Speech  was  delivered  binaurally  through  headphones  (Telephonies,  TDH-39). 
Listener  controls  included  one  knob  to  regulate  intensity  and  another  to 
regulate  rate  of  speech  by  means  of  a  10-turn  potentiometer.  Additional 
details  of  the  apparatus  can  be  found  in  earlier  reports  (de  Haan,  1977; 
de  Haan  &  Schjelderup,  1978). 

Experimental  Design  and  Procedure.  The  independent  variable  was  type 
of  time -compressed  speech,  speeded  (speed -changing  method)  or  compressed 
(sampling  method).  Each  listener  was  instructed  to  set  the  intensity  of 
speech  at  a  comfortable  listening  level  and  then  was  allowed  to  listen  to 
either  speeded  or  compressed  speech  while  the  experimenter  turned  the 
control  knob  to  adjust  the  rate  of  speech  through  a  range  of  approximately 
.5  to  3.0  times  the  normal  rate.  This  took  approximately  one  to  two 
minutes.  The  listener  was  then  instructed  to  set  the  rate  of  speech  at  the 
rate  to  which  he  or  she  would  prefer  to  listen  by  adjusting  the  rate 
control  knob.  Since  the  interest  was  in  the  initial  exposure,  there  were 
only  two  trials,  one  for  each  type  of  time -compressed  speech.  Half  of  the 
listeners  received  speeded  speech  first;  the  other  half,  compressed  speech 
first. 


Results 

Table  1  shows  the  mean  preferred  listening  rates  for  speeded  and 
compressed  speech.  The  mean  rate  for  speeded  speech,  approximately  140 
wpm,  was  below  that  for  compressed  speech,  approximately  148  wpm.  Although 
the  mean  difference  was  only  7.57  wpm,  it  was  significant  when  tested  by  a 
t_  test  for  correlated  means,  £  -  2.054,  £  <  .05.  In  fact,  rates  for  both 
speeded  and  compressed  speech  were  near  the  normal  speaking  rate. 

They  are  also  below  the  values  of  preferred  listening  rates  cited  in  the 
literature. 

Table  1 

Preferred  Listening  Rates  for  Two  Types  of  Time -Compressed  Speech 

in  Words  per  Minute 
(N  -  28) 


Type  of  Speech 

Mean 

SD 

Difference 

Speeded 

139.98 

15.62 

7.57* 

Compressed 

147.55 

18.40 

EXPERIMENT  2 


It  was  noted  in  the  previous  experiment  that  the  preferred  listening 
rates  were  both  below  the  range  of  values  for  compressed  speech  cited  in 
the  literature,  from  163  to  225  wpm.  Lass  et  al.  (1974)  demonstrated  that 
repeated  exposures  to  time -compressed  speech  will  raise  the  preferred 
listening  rate.  It  was  therefore  decided  to  investigate  the  effect  of 
additional  exposure  to  time -compressed  speech  on  the  preferred  listening 
rates . 


Method 


Participants.  Twenty -eight  military  enlisted  personnel  participated  in 
the  research.  They  had  general  ability  scores  of  at  least  100  on  the 
General  Technical  Scale  of  the  Army  Classification  Battery  at  the  time  of 
enlistment.  (The  mean  of  this  scale  is  100  and  the  standard  deviation  is 
20.)  There  were  18  males  and  10  females.  None  of  the  participants  had 
previous  experience  with  time -compressed  speech  or  any  known  hearing 
defect . 

Stimulus  Materials  and  Apparatus.  The  stimulus  materials  and  apparatus 
were  the  same  as  those  used  in  Experiment  1. 

Experimental  Design  and  Procedure.  Each  listener  was  presented  with 
connected,  free-running  speech  through  earphones  and  was  instructed  to 
adjust  the  volume  to  a  comfortable  listening  level.  The  experimenter 
manipulated  a  10-turn  potentiometer  knob  on  the  listener's  control  box  to 
present  speech  in  a  range  of  rates  from  approximately  .05  to  3.0  times  the 
normal  rate.  Listeners  were  then  instructed  to  set  the  rate  control  at  the 
rate  to  which  they  would  prefer  to  listen.  Both  speeded  and  compressed 
speech  were  presented  to  each  listener,  half  the  listeners  receiving  speeded 
speech  first  and  half  receiving  compressed  speech  first.  Two  trials  were 
presented  for  each  type  of  speech  and  were  averaged  to  give  pre -experimental 
listening  rate  for  each  type  of  speech. 

Following  the  determination  of  the  pre-exposure  listening  rates, 
listeners  participated  in  other  experiments  with  time -compressed  speech 
lasting  approximately  an  hour.  During  this  time,  they  were  exposed  to 
both  speeded  and  compressed  speech  for  equivalent  amounts  of  time. 
Immediately  afterwards,  their  preferred  listening  rates  were  obtained 
once  more  with  each  type  of  speech,  in  the  same  order  described  above. 

The  latter  constitutes  the  post -exposure  preferred  listening  rate.  The 
experimental  design  was  a  factorial  design  which  included  three  within  - 
subjects  factors:  type  of  speech,  exposure  to  time -compressed  speech, 
and  within -session  trials.  Order  of  speech  presentation  (speeded  or 
compressed  first)  was  a  between-subjects  factor. 


TIME  OF  MEASUREMENT 


Figure  1.  Pre-  and  post -exposure  preferred  listening  rates  In  words 
per  minute  (Experiment  2). 


Results 


Figure  1  and  Table  2  show  pre-  and  post -exposure  listening  rates 
for  each  type  of  time -compressed  speech  In  wpm.  The  magnitudes  of  the 
pre-exposure  means,  approximately  138  and  148  wpm  for  speeded  and 
compressed  speech,  respectively,  were  very  similar  to  the  magnitudes  of 
the  means  in  Experiment  1.  The  magnitudes  of  the  post -exposure  means 
rose  to  approximately  151  wpm  for  speeded  speech  and  169  wpm  for  com¬ 
pressed  speech.  The  data  were  analyzed  by  an  analysis  of  variance  and 
the  results  are  shown  in  Table  3.  The  post -exposure  gain  was  significant 
J?  (1,26)  ■  39.49,  £  <  .01.  The  difference  between  speeded  and  compressed 
speech  was  also  significant  £  (1.26)  -  90.15,  £  <  .01  as  was  the  interaction 
of  speech-type  and  exposure  “If  (1,26)  ■  8.40,  £  <  .01.  The  within -session 
trials  effect  was  also  significant  £  (1.26)  ■  4.85,  £  <  .05.  Order  of 
presentation  of  speech-type  was  nonsignificant  F.  (1.26)  ■  .370,  £  >  .05. 

In  summary,  exposure  to  time -compressed  speech  increased  the  preferred 
listening  rates  for  both  speeded  and  compressed  speech  and  the  increase 
was  relatively  greater  for  compressed  than  for  speeded  speech. 


M 

Mean 

SD 

Mean 

SD 

IP 

Speeded 

138.29 

11.48 

150.71 

18.99 

Compressed 

147.53 

16.57 

168.86 

23.02 

Table  3 


Summary  of  the  Analysis  of  Variance  of 
Preferred  listening  Rate  Data 


*£  <  .05 

**£  <  .01 


DISCUSSION 


la  both  experiments,  type  of  speech  time -compression  had  an  effect 
on  preferred  listening  rates,  the  means  for  compressed  speech  being  higher 
than  those  for  speeded  speech.  This  suggests  that  the  present  findings 
may  be  due  to  speech  Intelligibility,  since  it  is  well  established  that 
the  higher -pitched,  speeded  speech  has  lower  intelligibility  than  pitch - 
normalized,  compressed  speech.  On  the  other  hand,  the  pitch  of  speeded 
speech  might  have  affected  the  preferred  listening  rate  directly. 

Before  experience  with  compressed  speech,  listeners  chose  rates  which 
were  close  to  the  normal  speaking  rate.  Upon  exposure  to  time -compressed 
speech,  there  was  a  fairly  rapid  rise  in  preferred  rates.  After  only  an 
hour  of  exposure,  the  rate  for  the  more  intelligible  compressed  speech 
rose  to  169  words  per  minute.  This  is  in  the  range  of  rates  cited  in  the 
research  literature,  extending  from  163  to  225  wpm.  This  rather  broad 
range  may  be  the  result  of  different  durations  of  exposure.  The  value  of 
275  wpm  cited  by  Foulke  (1965)  for  blind  listeners  could  well  represent 
a  case  where  the  gap  between  typical  behavior  and  capacity  is  closed  by 
high  motivation  and  might  indicate  potential  performance  levels  for 
sighted  persons. 

In  the  second  experiment,  since  the  initial  preferred  rate  rose  with 
further  exposure,  the  discrepancy  between  the  initial  rate  found  here 
and  the  preferred  rates  cited  in  the  literature  may  simply  mean  that 
the  present  experimenter  had  not  given  listeners  sufficient  experience 
with  time -compressed  speech,  or,  alternatively,  that  previous  investigators 
had  not  determined  preferred  listening  rates  prior  to  experience. 

Even  so,  the  initial  rate  found  here  was  a  reproducible  phenomenon  and  the 
difference  between  initial  and  final  rates  requires  explanation.  Lass  et 
al.  (1974)  have  demonstrated  that  lengthy  exposure  to  time -compressed 
speech  will  raise  the  preferred  listening  rate.  Perhaps  both  the  rise 
after  lengthy  exposure  as  well  as  the  rise  after  the  more  limited  exposure 
in  the  present  experiment  may  be  due  to  learning  which  increases  the  intel¬ 
ligibility  of  speech. 

An  alternative  interpretation  derives  from  the  statement  of  Orr  (1968) 
that,  although  subjects  do  not  dislike  listening  to  compressed  speech,  there 
may  be  an  initial  negative  reaction  to  it.  This  suggests  that  habituation 
might  play  a  part  in  the  change  in  preferred  rates  reported  here,  in  the 
sense  that  there  may  be  aversive  elements  to  compressed  speech  on  initial 
contact  which  are  reduced  by  repeated  or  continued  exposures. 

It  is  likely  that  the  type  of  information  processing  changes  after  the 
initial  exposure  to  time -compressed  speech.  Postman,  Thompkins,  and  Gray  (1978) 
have  stated  that  subjects  approach  an  experimental  situation  with  a  strong 
tendency  to  process  words  semantically  and  that  a  non-semantic  task  can 
interfere  with  this  tendency  even  though  it  will  not  completely  eliminate 
it.  Upon  first  exposure  to  time -compressed  speech,  considerable  phonemic 
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processing  may  be  required,  especially  with  the  higher  pitched  speeded 
speech.  Phonemic  processing  may  interfere  with  the  more  usual  mode  of 
semantic  processing  resulting  in  low  initial  rates.  During  exposure, 
listeners  may  be  learning  to  process  speech  phonemically  so  that  there 
is  less  interference  with  semantic  processing  following  exposure.  The 
relatively  smaller  gain  for  speeded  speech  would  be  attributed  to  additional 
phonemic  processing  required  by  increased  pitch  at  higher  rates. 

In  any  case,  whatever  the  mechanism  of  adaptation  determined  by  future 
research,  both  the  rapid  changes  seen  after  the  initial  exposure  to  com¬ 
pressed  speech,  as  well  as  changes  after  more  lengthy  exposure  reported  by 
Lass  and  others,  suggests  that  it  would  behoove  investigators  in  this  area 
to  clearly  specify  the  amount  of  prior  exposure  to  time -compressed  speech 
when  reporting  preferred  listening  rates. 


REFERENCES 


Cain,  C.  J.,  &  Lass,  N.  J.  Listening  rate  preferences  of  adults.  In  S.  Duker 
(Ed.),  Tine -compressed  speech:  An  anthology  and  bibliography.  Metuchen, 

NJ:  Scarecrow  Press,  1974.  ” 

de  Naan,  H.  J.  A  speech -rate  intelligibility  threshold  for  speeded  and  time- 
coapressed  connected  speech.  Perception  &  Psychophysics,  1977,  22,  366-372. 

de  Haan,  H.  J.,  &  Schjelderup,  J.  R.  Threshold  of  intelligibility/comprehen¬ 
sibility  of  rapid  connected  speech:  Method  &  instrumentation.  Behavior 
Research  Methods  and  Instrumentation,  1978,  10,  841-844. 

Foulke,  E.  A  survey  of  the  acceptability  of  rapid  speech.  New  Outlook  for  the 
Blind,  1966,  60,  261-265. 

Foulke,  E.,  &  Sticht,  T.  G.  Listening  rate  preferences  of  college  students  for 
literary  material  of  moderate  difficulty.  Journal  of  Auditory  Research,  1966, 

6,  397-401. 

Foulke,  E.,  &  Sticht,  T.  G.  A  review  of  research  on  time -compressed  speech. 
Psychological  Bulletin,  1969,  72,  50-62. 

Gade,  P.  A.,  &  Gertman,  D.  Listening  to  compressed  speech:  The  effects  of 
instructions,  experience  and  preference.  US  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences,  Technical  Paper  369,  Aug  1969. 

Garvey,  W.  D.  The  intelligibility  of  speeded  speech.  Journal  of  Experimental 
Psychology,  1953,  54^,  102-108. 

Hutton,  C.  L.  Psychophysical  study  of  speech  rate.  Dissertation  Abstracts, 

1955,  15,  168.  (Excerpts  in  S.  Duker,  Ed.,  Time -compressed  speech:  An 
anthology  and  bibliography.  Metuchen,  NJ :  Scarecrow  Press,  1974). 

Koch,  R.  The  AmBiChron.  In  S.  Duker,  (Ed.),  Time -compressed  speech:  An 
anthology  and  bibliography.  Metuchen,  NJ:  Scarecrow  Press,  1974. 

Lass,  N.  J.,  &  Cain,  C.  J.  A  correlational  study  of  listening  rate  pre¬ 
ferences  and  listener's  oral  reading  rates.  Journal  of  Auditory  Research, 

1972,  12,  308-312. 

Lass,  N.  J.,  Foulke,  E.,  Nester,  A.  A.,  &  Comerci,  J.  The  effect  of  exposure 
to  time -compressed  speech  on  subjects'  listening  rate  preferences  and 
listening  comprehension  skills.  Journal  of  Auditory  Research,  1974,  3^,  179-186. 

Lass,  N.  J.,  &  Leeper,  H.  A.  Listening  rate  preference:  Comparislon  of  two 
time  alteration  techniques.  Perception  and  Motor  Skills,  1977,  44.,  1163-1168. 


Lass,  N.  J.,  &  Prater,  C.  E.  A  comparative  study  of  listening  rate  prefer* 

ences  for  oral  reading  and  impromptu  speaking  tasks.  Journal  of  Communication 
1973,  23,  95-102. 

Orr,  D.  B.  Time -compressed  speech:  A  perspective.  Journal  of  Communi¬ 
cation  ,  1968,  18,  288-92. 

Postman,  L.,  Thompkins,  B.  A.,  &  Gray,  U.  D.  The  interpretation  of  encoding 
effects  in  retention.  Journal  of  Verbal  Learning  and  Verbal  Behavior, 

1978,  1£,  681-705. 

Tuchman,  B.  The  proud  tower.  New  York:  MacMillan,  1966. 


061683 


■eves*: 


